2 (ol (g p0F by 0390 ET (D (w095 395 § 2w T 0B
45 (VEGF) (B9, JLbiguil ul)y 556 zglaw

ro. #1 .., I, . ! .
b sge 7 ol p 5T e s Olozy & S o ol
Q‘ﬁ‘gjw.lg\.gLQ\)M}DA&Z\)‘f:j)jrﬁngq&L:{jﬂ.k.@bg&j)}éjjjﬁﬁé@jﬁ—\
Unl Ol (it dgd (S5 p sk oSy (od lie 5 528 00K 2n 53, -

uﬂ))}éj)jﬁjzj ajjg;‘;ﬂ))jr}l&au\gﬂub LJ‘J,\;JLAAK.L;\:)‘}LLL:,»J&_};. Q‘J\:ﬁ ‘ngudlj:.x:@,.:)l}l.. gj...v.l;l;dj:mn a.,\...._l);é_y\.w_; s

Email: Akram_arzani@yahoo.com

QV/A/\V:QZJ:Q;’ ﬂV/~V/~\°:C)L‘4| AV/+¥/YN ACY-T

ouS>

g el s o 5 e sS5S (his SEIed 1 sdgs i 55T 3 e 2B Bs,e JLlLT A, 5 St idaa g doade
JoSa 5 ol oy s atin A 30 ey ol SRas 5 Gia il wils 4 3L VEGF (55 S5950 5 (S5 dss eyl
51 llial G2 e 53 Gla b s VEGE 1 (e 58555

A e J S 5 I et s S5 55 B 505 et 503 et a5 55 e 03 8 N s s g T s ol ph g
o e SOSS 5 2 Sl S e SRS e S Y 5 Y e o S5 S 08 et 505 et an S0 5S 0 e Slaes S
s el s Ols S 18 Sy amia A Sde s ed slae S s S il Blis 05y o s

I8 0 g, S L aslin 3 aey S wan (s VEGF ol cllad 2alS 5 VEGF sl (2158l Cor e o lall 0l 0L ol cLadidla
Pyhst

U Sl b Sl s Blis 2 18 e o melinal Sl el b ol e e 555 5551 eslizal Aoy o 5 4 15 paSdalils g Eiag

AR

csolid s sed (e sS 5 S o w « VEGF gaals slasl g

o 3 ol ST 3 o3 (PO s
s Slacl sy L sl ol e U el s,
el (0)A0003 53 At e |y Laazy 5 4SS e
Uit ROS™ 05 ST Il sbaws 58 W5 3 b 5l aulus)
Ll s lam il 04 S L s 5 55 sAS
53 ol el cul e ROS S 5 (Q,V) S s
ol 45 555 VEGF oyl il (s 5 b 5l Gy ,e all5
LS il s 1 Sl s 53 VEGE 2yl

ST 15T slna 558 51 5 (HIF1-00) oS som

2.Reactive oxygen species
3.Vascular endothelial growth factor
4.Hypoxia inducible factor 1 a

FPRY-M
0Seals s 2o 5 1sn sl ¥T o 501513 51 (S o
Rl =y i (pl s e 4l O glacil ¢
o Odm slac Sl sl ek 5 ) Kb Sl ole
5301 Olge SRl s o 534S VY8355 o goms
(oS o B3, B (5SS e g lan O
o2 3 G5B (0l g s ) e A s e
ool Sl tlsls sy oo )3 48 e Sl (6 0Lk
31T Ity e Gl s (Vs ol jen & 0Ll (<l 5

Yoo 1 s 5 -
B} ‘fl—i 'Q_"")l (YJ‘J\);JQ_.,JQ_» u_miLMS\ u»t).\_.wdlj

1.R.C. patra

WA Dbl 5 Sl Y gl /Y o5l /o S

S e 5 Fs (E9)



el a3 el 090 S b e S5 S 5 e S

e i lST Sl &S 0T 51 B S @ a5 L
5 (0,Y1)OT slaoki ;S 5 VEGF Oly 2S5 4, 3L
Sl s «(Y¥) VEGF Ol G o galizal Ol a3 L0
Slafnsin 0o o Glatae s o e S5 S SOl
B s R ol Saa (W)l sk (2158 oty
5 VEGF Sk o cpnsS, S oSl 5 ol Sl o
ol ol el o Sl 5 e 03 e s
AL KK bl e ol b 8L o 3 e
VEGF 1y oo sS,55 oS 5 ol Sl a3 6,55 SO
a3 3 sy 350 e Sl 5 e 53 Slafige 4
by 5
Dl s 25 S el Siae e N Sl b ol o
s S eslial (o, 8 YOrETNVA 035 Sl L) 63, 00
s o 5o, Sl a3 YE LY by o e Sasejl
00 L 80 Cusb,y s aelu \YIY KoL 4 olis) e
3yse gle 5 Ol rass b plas L3 s (5,134 Aoy
A eals o3 L0l Sl s a1 50 4 Ol Sl
Ul s s sl laaly b ldas Dbl (51345
el Jyol oley U andllae ol sla IS5 5 Cdh
A bl S O iy 5 (S

s la e elRislosl glad b La s posl bl 5l
el et i ) eSSl S s ol b
Glres ;S Bl ok (05 Ose 5 (o 5 e S48
JeSe) JoSlo (sl ;S 355w an el O30
I8 05 5) S 035 5(cpmosS 5 cpmtimasSisS
o B ghuares (pa iS58 DD 65 S L D05 5
b sasasl g ol oo hge )t Joldos S 0 oS (s
LsT 0l 8 15 s Slad plowil oo L 3o, iy Sde
L Odoss 5 by oy anda 0 ol olosl wb , us
U0 e as 5 do)d joo o g adds 3 AL O S
s ARds\

S 5 el S glaes Sl a3 el
O1s 5 Dl 5 Okss Jali (e 55555 o alial (s 509)
ol Cles b op jas O 53 45 DM g (So30s o Ok
S L 5 4l 35 VOTUE 0 lig )y ) 5o 40 HLaSLS

j&AAQM@uUﬂa‘.M\ﬁ\AjﬁB;)>Ju\O—YYL'}.ﬁ

5.Wistar

S U5 S (V) Oan 515y 55 (1), )
Ol S s HIF -0 s iy Eel LT 2l
5 es Y edlea (A3 s e Cilise glad sl s VEGF
VEGF & =5 Eelb ROS a5 sl OLas (Yo v A) 0K
S L VEGE omas 5 5500 O 3l 5 0555 50
Jos 5l Cmilas a5 Wilos S 0Ly 4 Slel 5o odae ol o
o ol SLs)s s, al, VEGF slaoa s, 8
()58 0

Cind 5 oSS, @l 05l 05 s S« VEGF
S LaS el LS 5 e 5l 055 0 Csmms B0
s gl gl LB S5 e Ll s s e il
Sl (11 ) 0L LKan 5 7 e yo (V) 5,100 Lad ke
i &S el L, 5SG 5l Sy VEGF 45 1is S
5 () ias e 0L 355 5l O & e | Calm
S gy gzl o) st DU e 31 S0 ALS)
(0)3,0s aaay 5 4S

O3 58505 Sl 5 om0l HUT 3,8 e s L
Sl e slaoly OT (ST 5 e 53 (58,513 LSl
3y50 oileSIAS g 0594 2108 slge abex 10T L bl
Sy ol ke SHLANV) Gl 4 S 13 0l Sta sy x5
S e s S5 BB sab s ws s e Ol e ol
Sols S 55S 3 S o il el O stias LSCE5 sle 5l S
Oy bl Sl LAl ey alShs ol
(s oS (ki By B Ll il
s A S Ol 4 Wl e 5 (V)21 AS (s
5556 s L asle ol 10)5,8 15 oy 51 36 e
L5 OFF polantl ok ,S o 3s,e JLlistl gladshe As,
D3 S Gue S 5 Bl ) s
i ge |y La0l Ay 5 03503 5,5 sl o908 S sha
o5 02 8 Sl G s 5L ONIVAALS
5 (0 )eds s VEGF Oljn (555 s SIS 1 Julse
08 S b Al a5 5 B0 a5 g 4 e
e B8 s 5 o B0 Gl (V)T 00200 e
0 Bl cpl S s a5 e o 4 el 51 U 355 5
(10)3 5% s sl VEGF lous

1.Maqusood
2.Laurent

3.F. muselin
4.VEGF receptor

WA Dlsls 3 Sl Y (gl /Y o5l /o S

S pe s Ss (00)



Qb&uﬁ 3 jb)‘

Sartorius:BI 1500 (5315 5l eslial b 5 dd &5l 45 2L,
P i S A YO L PR IS PRVETR NG N
O3 mbe 53 bl (o pasne Slac s 55 5 ol
o pn =V gles s 3 lsa sl s A el 13
U35 SV VEGF (5 ,-8o3l001 gl b (5,154 5l 5 sla
S eslimal U Lacsl sl o glate ol (ol A eslizal 15V
oy Bl dsdoe 53 e 0l 35 055580 mbe
Ao e i St Sl Aviig S aids N e
o el Ly il s 5e e Ll o gl odal o
A iz oK lesl 4 S

bl 5 o bl 5l besls o 5 435 s
i Sl e Gl S LS O sesl 5l eslinal
5 es Oop b e Ll sl b a5
LSD _ini O g0l 5 45 b byl BT 0050 51 daosls
ol on s eslan il a8 s e sk 4
s s b5, sylie 4 PS /00 laie b
Al as S
baisl
O35 alS aey 8 pled 55 s Slinl 5 a0 S5 S 5 e
05 Ohy ealS Ay das o OLLS 1) (PSe/00) (g5ls sme
“0oe 5055 (CL o = 5555 D) s slnes S
o Aol e alsl BL) om0 5 (BCL) o o o o
L oaslis 55 o o oS58 03 5 55 055 ralS &S (5 )sb
Sl 03 s edalin Gholis) ey sk 4 baey S sl
3 D> glaoy S slaige 55 03 ol ime ialS oS
O s g03) i stalie (©)J 28

IS 95 3 ow g b8 slisg 315 SO 09 SN slog0s
Calisko Sy 09 5 50 s
Rl s o Slad e S) S o ol
J\_:AJJIé:;)jJLA oals (U mlSlas o b u:f“l:"‘
mlaSIs c b 6 Al (030 e s o S o

e S5 5= 5 03,5 (MDA/TAC) 4

00 08 Sl S el e 0 s o atis s
Ly aids ¥ e any g el and o sl s ba s e
S &y Oy Sl o 3 093 4l3 53 00V s
S S aids 53 e Y3y a il ey B s 5
ke pa lenl 53 O 035 5 Sl e 03558l O3S
GRS e sSae Hsb 4 05,8 Sl e 5 e
ol a0 ey sl G 4 Sl B sl
A el e 05 OB S 15
eSO S dsdee e 5 e G S
Jsdows g 6 A |l ke e (slazin 5 azin A ke
L ool & e 3 053 e Dol 5l p S5 il o
Yo sy oml 3 e pen 4 Jhade O s V0
Copo 4 O O35 p SAS o il e e Dl p 5
dad s aia A Dl s g ais 3 ) aw Sl 000
Sl s a5 LS Goos I 658 32w baey S
S e DI LS JeSe b s SR e
DU 03l 0L sl 55 o 03 8 4 psse slime 095
A oslind lagi 5o 0 glaparld o
S s o slpes 15 4 e Dbl Gy L Olejan
I 055 o 5 (eSS SH0m p03) (S 5 a5 S
o S (DUl D) e 55558 I 0 8 e ¥ 50
G 53 5 de Blaolss Do O 035 p S S
SUe055 Do & 8 G SHSS S Gt i A Ol
Gl p S e Yo 555 5o el STl Jslos s w0 5
oA A D 4 s 4 5D s dm O 05 p S LS
o=l Gl (TAVIS oo (S 5 5 JoSe glaes S
R R T = 57 - ISt PVIS N Y- E VR RN U L
S e LB 0315 513 e BB S s Ol LS
L aslsl 5o 5 dd @il of o (ad o) Gllae S o oor
S G e V0t e (DU D) e S5 58 DD
Nt S8 058 55550 058 e ad 053 pladl I g
Vi 5 el 03,5 lp el ke o ATl el TS
5 il e S5 JaSo G ATl gy sl
it S e T 00) S Sl S 5 L e S5 B
o bl i oS e Y=0) T 5 5 (o SskS e Sl
o @ S ekl b e (YE)LAS S50 o (p S5LS

1. Ketamine
2. Xylazine

(©1) VYA 3ksls 5 5l VY (gl /) o5l /o S

S psle 5 s



el a3 el 090 S b e S5 S 5 e S

et 5 (Aops YEE/AL 5 YAY 004/T4 AG/8E 5 5
ails Laes S slo & Cd |y MDA/TAC Ol o 5V

sl

“ eSO 5 e e S e D IS laes S
o o WS ol J sl eid o e
— et S Loy S il e 05 S TAC J2alS
P ) e S S T S D e e S0 e e
L) MDA 5581 (s YV/AT 5 FY/0Y YF/0T YAV

29 (3l o 30 Jgo 6) MDA .,\“A..\Jns.bgylng (5 (o 30 Jg09550) TAC pb (luSTod Sud o slro B 2ol 9 pSle ) J9u>

iz Slaoy 5
w9 JoSayipei g JaSo oy g gaped o s Jpus ued b
£0-/¥£\A/Y EVE/NEVE/N  EVV/ YEVWA  PYQAEVA/Y PAD/ YEAA YAY/AENV/E TAC
B/VEVY/E 7/ERYD/A Y/YEVA/E a/Y+E7/Y Y/ALYF/A E/VEYE/A MDA

Ol (o8l ammi 53 5 (il il 8l o e
358 o gl lSlas o b 2alS 5 VEGF
05,5 53 pm AWl e Sl s (5o
S il S Laes Sl a Cod e a0 o3
5 s Aoy 4 MDA JlaeS] el (2alS sdiasolis
3 el el G e ey @ a5 Ll foSe
b Dl el o el A e 4 RlST et
S S a5 Sl edged Ll Iy LillST ezl
a3 VEGE falS oo g oo s 5 (p o3 S5
3 SBES Ly sl Cows 4 il b baaly pl 550
() 0) e 5 gl (Y0,A)3 s cilles ' ia s S
Sl B me 53 (6,818 aS Wl QLA ddd s 3
ST el sl o e Ry 5 =l sk 4 e
Ly oS s clled 5 ioluSTas sbs oKaus 5 353 e
3 S bl Wl s ol 515 A8 o DIl
Bl G 534S Ol (Y1350 35 w0 1y (5345
TAC ,sLie 5 fulsdl el el 3l eslinal (Al sdalin
4 e i leSt A Al iSOy Gl pl 48 gl e
(o plis Dl el w8l 53 Al e elinal o el dlens
Ly 0ds g esls il ol LalusSlis gbel&aws Ul s
A3 S sl GadGsl, SauSey 55 cusls Llis o
o=l 3TV)ACS o cbablre (dsl o Rul 58l (3550
S 3l 5lge b oliial o pod atin A &5 0l Ol 0
il 4zl Yzl T 51 ol 2laST ol 5 o

&S 5, = VEGF il 5l 5|

1. Gaurisankar
2. GurerHande
3. Khaled Ashry

A Sode as o Gl aS das o Ol e ol CL’

L omorer Sl ol e (G55 polie Ll e ania
s e F a5l 5 el b bl 3T ml s
4, VEGF o (P< +/40) (g)ls gms Soslis «(AVYE)okal
43 VEGF ke & (o0 4 2005 225 s glaes S
o s o 0,5 (IS 05 5 L aglie 3 baes S des
dslin > e o3 09 S et 5 e e 008
20153525 (P 4/00) (ls fre o35 o JoSlo 05 3L

Al g el Lo Tl g

4 VEGF 3, (095 095 oo g (g2 p03 1 1LY 510905
S P00 F e S mge

Solsmme SLiS 8§ = o3 8 b 5 U385 05 8w gls e Sl %
~ oS 055 Sl Sl H = S e e T 0 S
(PZ0/20) ol s (2 05 05,5 4 S
S5 Ax g S

(eliol el ads Cia U gy ol s Cda
QJVEGFQIMJ{};JU\ JﬁSJJJMJS)}Sg_éW
;.,_?}Ag..,‘).wQb‘yﬂ)>€juﬁé_}:§)\}6>bow
T I J.i\)_élj;)j_i- O p3lie 4z g J{G j.i\_}él

3y a4 GhlBl ) oS 358 e a0 dle s

WA Dlsls 3 Sl Y (gl /Y o5l /o S

S ) pske 5 A5 (OF)



Qb&uﬁ 3 jb)‘

e 3 ersSo S e e e e S el
5 b s ol b e el 0l S 05 S 4 e
G P e 53 685 aS W S 5 (VYAA) O es
055 alS e 5 o Ol (8l e gans g
VSl OYAR) Lidame oS Gl JU 3 ol (FE)3 55 o0
relin il Sl el aS W S 1S el el azds
(O, 055 s 2 AL

VEGF sl (s 45 das o 0L Gl i
—Cr e oo I (gl 5L aglis 53 J xS 05 8w
T om s e JeSem e s e JaSe
3 P e 03,5 L el 53 o 03 S 4 VEGF
Ol e JoSe 05 5L a3 om0l 0 S
JoSe aS a0l il ol sls sy (Sl e
ST el 5 e Sl b el i e S S
azin Coia 5 das ialS | VEGF b O 5l Lol
B S I e e e
5B e O eS Laws Sl S Olge 4 5 S
Sl JUs 3 ol 3,8 5 a5 5y e oY
eSS S Ain S GBS (Y NObKes 5 sbKi550 5
Aas e Sl (ool pme sk 4 | HIF-1a 5 C}Ja.ﬂ
L HIF-To S led oS gen Lol 3 S e S, S Lo
Ol = 15 o oo S558 G bl Sl 5 LS e A5
3 Ksass sl S Kes G 50PN L3k 5 VEGF
53 Lgd VEGF 531 4 Ws S 5,158 (Yer ) O, Ken
45 Dol S Sl saT 55 5 255 g oded elizal Dby el
sdalie VEGF 3 (i 35 ol plsndl OF Ly ol e
S 3 Dt oS 5 S S OIS e ey (V)35
azin A Cpioas S e 4y 8L VEGE falS Cor e
A 5 e DLl ol lee b raliial o o3
VEGF 55l 5 el a5 01 5l ol LS|
S $ S S

o= G ol Sl ol i w5 L S 5k o
O3 e an 55558 e et S 5 aS Cenl b Sl LB ST
Sy w03 500 lga g5 & ) VEGF Ol 1 o o diSdin S
Ll 01 ol 0o ) e (I8l ot Dl i e 0wy
s 3 26 S Bl 5 e S5 S nl ol ol 03 505
Ol S8l (555 5 1y 395 bli= 3 Wl el

5. Kraus Raymond M

S A5 e sS558 48 25 o) oSl s s
A5 e L s 02,8 (Sl e e I 6 S
S Sles 55 1, VEGF Wilsy L20LS) Ll sbl 5 ROS
53 (Bls 55 S Ams e 05 Gk ) 31 ool gl L
S JoSa 05 S L 05 S anlie 55 b )
o Sl e opl 5 Sl 0303 5 e 5 (Sols pme 8
ey S 55 O ABL andls (Soy o AL F 555 ke
3 TAC pslie 55 Ghlidl cding 03,8 bl s JaSe &S
U eSOl ol 5 Ad stalie MDA slis 3 halS
Al o e el ST Jelse 555 e sSUSS ot
Olimen s i3 S Ol "ol 5yl o8 ol = s ol
S0 5 Nl e G 55 4, 8 4 Ll As osle s
Olse a s S58 @3ls L3 (TAYALIL 330 OF 5 Shes
Sl 51 B ST el o5 lST A el K
ST Sl 305 a0l n Gl ol 315 03,5 g |y o
s 53 (Y0 0) OLLSan 5 0ld Sl S (5,5 5
o3le S Ol 4 Olgs o e 5558 31 aS Wsls QLA
26 S RS e mal 2ln 03 6B LSS
ol ks Sl s B b 51.(F)s S ezl OF
S e 6,8 sl VEGF e 5 e 55,555 o ins o
23 G SO B i 53 (Yoo A) OS5 )l S
Asls D8 s 35 1 layse s 5 s VEGE Ol Jls
e 55555 3l el L 8 813 LS ot ) 31 ool gl
el la, 556 51 S 555 oS VEGF b 5l 0l 5 e
SOl edled 5 0l Sl 5 553 0 J xS HIF-la Laws s oS
NI YRITR AN -5 6\ﬂ6;}i&m£;3H[F-la DS Gk
Sl sl Jas 4 68 o il S03 5 5 03V s pe 5
HIF-lo ol 5 e s ddastlsbml 3 b 51 e S5 S
eS8 sls sy, bl ul 343 o VEGF Llge o
S sS O s Ol S s 80 ¢ sl Sl
S s el a5 Ll s (FFYF) L
B 5 e A3 les Sln e SHS S OIS e A s
(FV)s S eslinal gols Olge 4 Glbw slad sl A3,
JeaSe G yme 45 el SUs tasiy ol sbaesly

3 Lagngeil iy JialS s o Slil 5 e S, S

1. Barbeito

2. Ahamed

3. Goutamchakraborty
4.D.V jong- wan

(OF) VAN 3ksls 5 5l VY (gl /) o5l /o S

S psle 5 s



el a3 el 090 S b e S5 S 5 e S

S len 1y o sislST & 5 esls 0Lis VEGF

&bo

1. Asali M, Dabidi RV, Hajizadeh A. Myocardial inflammation and damage induced by lead pollution — the role of
restrain regular aerobic training. Olympic. 2012; 56(4): 113-124.

2. Candan N, & Tuzmen N. Very rapid quantification of malondialdehyde (MDA) in rat brain exposed to lead,
aluminium and phenolic antioxidants by high-performance liquid chromatography-fluorescence detection.
Neurotoxicology. 2008; 29(4): 708-713

3. Daniel S, Limson JL, Dairam A ,Watkins GM, & Daya S. Through metal binding, curcumin protects against lead-and
cadmium-induced lipid peroxidation in rat brain homogenates and against lead-induced tissue damage in rat brain.
Journal of inorganic biochemistry. 2004; 98(2): 266-275

4. Dietert RR, Lee J, Hussain I, & Piepenbrink M. Developmental immunotoxicology of lead. Toxicology and applied
pharmacology. 2004; 198(2): 86-94 .

5. Patra RC, Rautray AK, & Swarup D. Oxidative stress in lead and cadmium toxicity and its amelioration. Veterinary
medicine international. 2011; 21(1): 11-20

6. Roscoe RJ, Ball W, Curran JJ, DeLaurier C, Falken MC, Fitchett R, Gergely RM. Adult blood lead epidemiology and
surveillance--United States, 1998-2001. MMWR Surveill Summ. 2002; 51(11): 1-10 .

7. Ahamed M, & Siddiqui MJ. Environmental lead toxicity and nutritional factors. Clinical Nutrition. 2007; 26(4): 400-
408 .

8. Gurer H, & Ercal N. Can antioxidants be beneficial in the treatment of lead poisoning? Free Radical Biology and
Medicine. 2000; 29(10): 927-945 .

9. Aykin-Burns N, Laegeler A, Kellogg G, & Ercal N. Oxidative effects of lead in young and adult Fisher 344 rats.
Archives of environmental contamination and toxicology. 2003; 44(3): 0417-0420 .

10.Lee KS, Kim SR, Park SJ, Park HS, Min KH, Lee MH, Lee YC. Hydrogen peroxide induces vascular permeability via
regulation of vascular endothelial growth factor. American journal of respiratory cell and molecular biology. 2006;
35(2): 190-197.

11.Mirdar Sh, Arab A, Hedayati M, & Hajizade A. The effect of pregnant rat swimming on hypoxia-inducible factor-1a
levels of neonatal lung. Tehran University Medical Journal. 2012; 69(12): 152-164.

12.Ferrara N, & Davis-Smyth T. The biology of vascular endothelial growth factor. Endocrine reviews. 1997; 18(1): 4-
25.

13.Muselin F, Trif A, Brezovan D, & Dumitrescu E. Lead in liver, kidny, spleen and lungs consecutive chronic exposure
in rat. Lucrari Stiiniifice Medicina Veterinara. 2011, 42: 119-22.

14.1zuta H, Matsunaga N, Shimazawa M, Sugiyama T, Ikeda T, & Hara H. Proliferative diabetic retinopathy and
relations among antioxidant activity, oxidative stress, and VEGF in the vitreous body. Molecular vision. 2010; 16(1):
130-142 .

15.Candan N, & Tuzmen N. Very rapid quantification of malondialdehyde (MDA) in rat brain exposed to lead,
aluminium and phenolic antioxidants by high-performance liquid chromatography-fluorescence detection.
Neurotoxicology. 2008; 29(4): 708-713 .

16.Aggarwa BB, & Harikumar KB. Potential therapeutic effects of curcumin, the anti-inflammatory agent, against
neurodegenerative, cardiovascular, pulmonary, metabolic, autoimmune and neoplastic diseases. The international
journal of biochemistry & cell biology. 2009; 41(1): 40-59 .

17.Chintana P. Role of curcumin on tumor angiogenesis in hepatocellular carcinoma. Naresuan University Journal. 2008;
16(3): 239-254 .

18.Gururaj AE, Belakavadi M, Venkatesh DA, Marmé D, & Salimath BP. Molecular mechanisms of anti-angiogenic
effect of curcumin. Biochemical and biophysical research communications. 2002; 297(4): 934-942 .

19.Kraus RM, Stallings HW, Yeager RC, & Gavin TP. Circulating plasma VEGF response to exercise in sedentary and
endurance-trained men. Journal of Applied Physiology. 2004; 6(4): 1445-1450.

20.Hosseini M, Piri M, Agha-Alinejad H. The effect of endurance, resistance and concurrent training on the heart
structure of female students. Olympic. 2010; 49(1): 117-126.

21.Mohammadzadeh SK, Rajabi H, Nourozian M, Bahranminezhad M. The effect of 4 weeks aerobic training with chest
wall movement restricting on aerobic power and cardio-respiratory function in healthy subjects. Olympic. 2010; 50(2):
7-18.

22.Fabbri LM, Luppi F, Beghe B, & Rabe KF. Complex chronic comorbidities of COPD. European Respiratory Journal.
2008; 31(1): 204-215.

23.Gustafsson T, Rundqvistn H, Norrbom J, Rullman E, Jansson Eva, & Sundberg CJ. The influence of physical training
on the angiopoietin and VEGF-A systems in human skeletal muscle .Journal of Applied Physiology. 2007; 103(3):
1012-1020.

24.Gustavsson C, Yassin K, Wahlstrom E, Cheung L, Lindberg J, Brismar K, Tollet-Egnell P. Sex-different hepatic
glycogen content and glucose output in rats. BMC biochemistry. 2010; 11(1) 38-52.

25.Gaurisankar S, & Das T. Anti cancer effects of curcumin: cycle of life and death. Cell Division. 2008; 3(1): 14-28.

26.Ashry KM, El-Sayed YS, Khamiss RM, & El-Ashmawy IM. Oxidative stress and immunotoxic effects of lead and
their amelioration with myrrh (Commiphora molmol) emulsion. Food and Chemical Toxicology. 2010; 48(1): 236-
241.

27.Tang K, Xia FC, Wagner PD, & Breen EC. Exercise-induced VEGF transcriptional activation in brain, lung and
skeletal muscle. Respiratory physiology & neurobiology. 2010; 170(1): 16-22

\V*'\bt...g‘.?j)\.e/\v‘gl:/\ AJL«;/r@.JL\a Jsf‘;‘”'i)fj‘\';}u:‘))}(Oi')



Qb&uﬁ 3 jb)‘

28.Ahamed M, & Siddiqui MKJ. Low level lead exposure and oxidative stress: current opinions. Clinica Chimica Acta.
2007; 383(1): 57-64 .

29.Barbeito AG, Martinez-Palma L, Vargas MR, Pehar M, Manay N, Beckman JS, Cassina P. Lead exposure stimulates
VEGF expression in the spinal cord and extends survival in a mouse model of ALS. Neurobiology of disease. 2010;
37(3): 574-80.

30.Shang Y], Jin XL ,Shang XL, Tang JJ, Liu GY, Dai F, Zhou B. Antioxidant capacity of curcumin-directed analogues:
structure—activity relationship and influence of microenvironment. Food Chemistry. 2010; 119(4): 1435-1442 .

31.BAE MK, KIM SH, Jeong JW, LEE YM, KIM HS, KIM SR, KIM KW. Curcumin inhibits hypoxia-induced
angiogenesis via down-regulation of HIF-1. Oncology reports. 2006; 15(6): 1557-1

32.Chakraborty G, Jain S, Kale S, Raja R, Kumar S, Mishra R, & Kundu GC. Curcumin suppresses breast tumor
angiogenesis by abrogating osteopontin-induced VEGF expression. Molecular medicine reports. 2008; 1(5): 641-646 .

33.Choi H, Chun YS, Kim SW, Kim MS, & Park JW. Curcumin inhibits hypoxia-inducible factor-1 by degrading aryl
hydrocarbon receptor nuclear translocator: a mechanism of tumor growth inhibition. Molecular pharmacology. 2006;
70(5): 1664-1671 .

34.Fatemi SR, Zadeh FJ, Maserat E, & Zali MR. Serious lead poisoning in oral and inhaled opium abuser. Journal of
Medical Council of Islamic Republic of Iran. 2009; 27(1): 11-7.

35.Mohammadnia AM, Khaksari HM, Saberi Kakhaki AR, Mehrbani M, & Shahrokhi N. The effect of endurance
training on lipid profile and cardiovascular endurance in normal male rats after Bunium Persicum Extract
Administration. Sport Biosciences (Harakat). 2009; 2(55): 7-19.

(00) ¥4 Ol 5 5le NV gy /) o5kt /g I S psle 5 s



Journal of Sport in Biomotor Sciences, Volume 17, Number 1, 2016-2017

Effects of lead and curcumin interactions during a period
of endurance training on the lung levels of vascular
endothelial growth factor

Mirdar SH', Sayyedazizi R', Arzani A™, Hedayati M?

1. Department of Exercise Physiology, Faculty of Physical Education and Sport Sciences, University of

Mazandaran, Babolsar, Iran

2. Research Institute for Endocrine Sciences, Shaheed Beheshti University of Medical Sciences, Tehran, Iran

Received: 2018/07/12 Revised: 2018/09/26 Accepted: 2018/12/08

*Correspondence:
Email:
Akram_arzani@yahoo.com

Abstract

Introduction: VEGF plays an important role in angiogenesis. It
has been proposed that exercise, curcumin and lead may induce
physiological and pathophysiological processes in the lung
tissues and may alter VEGF signaling response. The present
study was undertaken to investigate the effects of eight weeks of
endurance exercise training and curcumin supplementation on
VEGEF levels in the lung of rats exposed to lead acetate.

Method: Sixty male Wistar rats were randomly divided into six
groups: lead (L), Curcumin + lead(CL), exercise+ lead(EL),
exercise+ curcumin + lead(ECL), vehicle(V) and control(C)
groups. Animals in the L, CL, EL and ECL groups received (20
mg/kg) of lead acetate, and EL, ECL groups received curcumin
solution (20 mg/kg) through intraperitoneal injection while, those
in the V group received ethyl oleat as vehicle. Animals in the E
and EC groups were submitted to a progressive running program
on a treadmill, 5 times a week for 8 weeks (15-22 m/min, 25-64
min).

Results: Results indicated that the lung VEGF levels induced by
lead acetate were significantly increased and VEGF lung activity
decreased in all groups with the exception of the control group.

Conclusion: It seems that the use of curcumin with endurance
training can counteract the effects of lead pollution and have a
protectiverole.

Key Words: VEGF, lead, curcumin, endurance training.
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